Purification of the synaptic vesicle-binding protein physophilin. Identification as 39-kDa subunit of the vacuolar H(+)-ATPase.
Physophilin is a 36-kDa polypeptide originally identified in synaptic plasma membrane fractions, which binds to synaptic vesicles and has been implicated in vesicle docking and/or exocytosis during neurotransmitter release. Here we report on the purification, amino acid sequence analysis, and subcellular localization of physophilin. Physophilin was enriched from detergent extracts of crude synaptic plasma membranes by a combination of cation exchange and lentil-lectin chromatography. Sequence analysis of peptides generated after sodium dodecyl sulfate-polyacrylamide gel electrophoresis revealed that physophilin is identical to the 39-kDa subunit (Ac39) of the vacuolar H(+)-ATPase. This was confirmed further by Western blot analysis with an Ac39-specific antiserum and by vesicle binding assays with recombinant Ac39 protein. Subcellular fractionation showed that Ac39 is enriched in synaptic vesicles, with lesser amounts being present in synaptic plasma membrane fractions. These results argue against a docking role of physophilin/Ac39 in synaptic vesicle exocytosis.